Response properties of dorsal root reflexes in cutaneous C fibers before and after intradermal capsaicin injection in rats.
C fiber dorsal root reflexes (DRR) contribute to neurogenic inflammation and possibly also to touch-evoked pain (allodynia) induced by intradermal capsaicin. The responses of C fibers in the sural nerve to graded mechanical stimuli before and following intradermal capsaicin were studied in 39 adult male rats. Two-thirds of 111 fibers were without spontaneous activity, while the remaining fibers averaged 1.41+/-0.25 spontaneous antidromic spikes per second. Among the quiescent C fibers only two had excitatory receptive fields, whereas the active C fibers showed three patterns of activity, an excitatory response, an inhibitory response, or no response to mechanical stimulation. The excitatory responses were to high intensity mechanical stimuli alone, while inhibitory responses were evoked in a graded fashion by both noxious and innocuous mechanical stimuli. Intradermal injection of capsaicin increased spontaneous and evoked DRRs in all C fibers with excitatory responses to mechanical stimuli, but none acquired responses to innocuous stimuli. Capsaicin initially produced inhibition of spontaneous activity in C fibers with inhibitory or no receptive fields, but this later resumed and achieved a rate higher than baseline. Mechanical stimuli re-applied following the resumption of spontaneous discharges failed to produce any response. Spontaneous DRRs were increased by topical application of 1 mM beta-alanine (a competitive antagonist for GABA transporters) and abolished by ipsilateral spinal nerve L5 lesion, verifying antidromic origin. The role of C fiber DRRs in normal sensory transmission and during hyperalgesia is discussed.